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In the title compound, C33H26N2O4, the pyrazole ring makes 
dihedral angles of 15.13 (7) and 60.80 (7)° with the adjacent 
phenyl rings. Both dihydropyran rings exhibit half-chair 
conformations. A weak intramolecular C— H- ■ O interaction 
occurs. In the crystal, molecules are linked into inversion 
dimers through pairs of C— H- ■ N interactions. Weak C— 
H- ■ -it interactions are also observed. 

Related literature 

For the biological activity of 4//-chromenes, see: Cai et al. 
(2006); Gabor (1988); Brooks (1998); Valenti et al. (1993); 
Tang et al. (2007). For a related structure, see: Ponnusamy et al. 
(2013). 



Experimental 

Crystal data 

C 33 H 26 N 2 0 4 
M, = 514.56 
Monoclinic, P2Jn 
a = 11.916 (5) A 
b = 10.876 (5) A 
c = 21.153 (5) A 
P = 105.797 (5)° 

Data collection 

Bruker APEXII CCD 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
T min = 0.980, T m „ = 0.983 



Refinement 

R[F 2 > 2a(F 2 )] = 0.040 

wR(F 2 ) = 0.129 

S = 1.01 

4605 reflections 



V = 2637.9 (18) A 3 
Z = 4 

Mo Ka radiation 
fl = 0.09 mm~' 
T = 295 K 

0.30 x 0.20 x 0.20 mm 



40448 measured reflections 
4605 independent reflections 
3289 reflections with / > 2a(I) 
R iM = 0.050 



354 parameters 

H-atom parameters constrained 
Ap max = 0.22 e A~ 3 
Ap,^ = -0.15 e A~ 3 



Table 1 

Hydrogen-bond geometry (A, °). 

Cgl, Cg4 and Cg6 are the centroids of the N1/N2/C7/C24/C25, C1-C6 and 
C17-C22 rings, respectively. 



D-H- - A 


D-H 


H-A 


D-A 


D-H- -A 


C18-H18---N2' 


0.93 


2.62 


3.517 (3) 


163 


C6-H6-01 


0.93 


2.26 


2.877 (2) 


123 


C13-H13- ■ Cg6" 


0.93 


2.98 


3.904 (8) 


174 


C18-H18- ■ Cgl' 


0.93 


2.88 


3.720 (5) 


150 


C23-H23- ■ Cg4 ui 


0.98 


2.86 


3.787 (6) 


159 


Symmetry codes: (i) — x, 


-v + 1, -z; (ii) 


-x + 1, y + 1 


-z + |; (iii) -x 


. -y + 2, -z. 



Data collection: APEX2 (Bruker, 2008); cell refinement: SAINT 
(Bruker, 2008); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
PLATON (Spek, 2009); software used to prepare material for 
publication: SHELXL97. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: IS5278). 
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Methyl 11,1 4,1 6-triphenyl-8,1 2-dioxa-1 4,1 5-diazatetracyclo- 
[8.7.0.0 2 ' 7 .0 13 ' 17 ]heptadeca-2(7),3,5,1 3(1 7),1 5-pentaene-1 0-carboxylate 

J. Kanchanadevi, G. Anbalagan, D. Kannan, B. Gunasekaran, V. Manivannan and N. Bakthadoss 

Comment 

4//-Chromenes and their derivatives exhibit various biological activities such as anti-viral, anti-fungal, anti-inflammatory, 
antidiabetic, anti-anaphylactic and anti-cancer (Cai et al, 2006; Gabor, 1988; Brooks, 1998; Valenti et al, 1993; Tang et 
al, 2007). 

The geometric parameters of the title molecule (Fig. 1) agree well with a reported similar structure (Ponnusamy et al, 
2013). The pyrazole ring makes dihedral angles of 15.13 (7) and 60.80 (7)°, respectively, with two phenyl (C1-C6) and 
(C26-C31) rings. The molecular structure is stabilized by a weak intramolecular C — H— O interaction and the crystal 
packing is controlled by weak intermolecular C — H— N and C — M -n interactions (Table 1). 

Experimental 

A mixture of (£)-methyl-2-[(2-formylphenoxy)memyl]-3-phenylacrylate (0.296 g, 1 mmol) and l,3-diphenyl-4,5-di- 
hydro-li/-pyrazol-5-one (0.236 g, 1 mmol) was placed in a round bottom flask and melted at 180 °C for 1 h. After 
completion of the reaction as indicated by TLC, the crude product was washed with 5 ml of ethylacetate and hexane 
mixture (1:49 ratio) which successfully provided the title compound as colorless solid in 93% yield. 

Refinement 

H atoms were positioned geometrically and refined using riding model, with C — H = 0.93 A and t/ is0 (H) = 1.2t/ eq (C) for 
aromatic C— H, C— H = 0.98 A and LUH) = 1 2U eq (C) for methine, C— H = 0.97 A and C/ iso (H) = 1 .2<7 eq (C) for methyl- 
ene, and C— H = 0.96 A and C/ iso (H) = 1 .5U eq (C) for methyl. 

Computing details 

Data collection: APEX2 (Bruker, 2008); cell refinement: SAINT (Bruker, 2008); data reduction: SAINT (Bruker, 2008); 
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: PLATON (Spek, 2009); software used to prepare material for publication: 
SHELXL97 (Sheldrick, 2008). 
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Figure 2 

A packing diagram of the title compound, viewed down the a axis. Hydrogen bonds are shown as dashed lines. 

Methyl 1 1 ,1 4,1 6-triphenyl-8,1 2-dioxa-1 4,1 5-diazatetracyclo[8.7.0.0 2 ' 7 .0 13 ' 17 ]heptadeca-2(7),3,5,1 3 (1 7),1 5- 
pentaene-1 0-carboxylate 



Crystal data 

C 33 H 26 N 2 0 4 
M r = 514.56 
Monoclinic, P2\ln 
Hall symbol: -P 2yn 
a= 11.916(5) A 
b = 10.876 (5) A 
c = 21.153 (5) A 
P= 105.797 (5)° 
V= 2637.9 (18) A 3 
Z=4 



F(000) = 1080 

D x = 1.296 Mgm 3 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 9160 reflections 

(9 = 2.3-25.1° 

/u = 0.09 mnr 1 

T=295 K 

Block, colourless 

0.30 x 0.20 x 0.20 mm 
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Data collection 

BrukerAPEXII CCD 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
Detector resolution: 0 pixels mm 1 
m and (p scans 

Absorption correction: multi-scan 

(SADABS; Sheldrick, 1996) 
T mm = 0.980, r max = 0.983 

Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F* > loiF 1 )] = 0.040 
wR(F 1 ) = 0.129 
S = 1.01 

4605 reflections 
354 parameters 
0 restraints 

Primary atom site location: structure-invariant 

direct methods 
Secondary atom site location: difference Fourier 

map 



40448 measured reflections 
4605 independent reflections 
3289 reflections with / > 2a(I) 
R mt = 0.050 

^max 25.1 , $min 2.3 

h = -14— >14 
/fc = -12->12 
/ = -24-»24 



Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = 1/[cj 2 (F 0 2 ) + (0.0765P) 2 + 0.2117P] 

where P = (F 2 + 2F 2 )I?> 
(A/a) max < 0.001 
A/w = 0.22 e A~ 3 
Ap min = -0.15 e A -3 
Extinction correction: SHELXL, 

Fc*=kFc [ 1 +0.00 1 xFc 2 l 3 /sin(26»)]- 1/4 
Extinction coefficient: 0.0055 (11) 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


11 *IU 


CI 


0.05478 (14) 


0.91979(14) 


-0.10983 (8) 


0.0365 (4) 


C2 


-0.00894 (17) 


0.91873 (17) 


-0.17503 (8) 


0.0485 (5) 


H2 


-0.0865 


0.8936 


-0.1868 


0.058* 


C3 


0.0436 (2) 


0.9554 (2) 


-0.22240 (9) 


0.0640 (6) 


H3 


0.0008 


0.9555 


-0.2663 


0.077* 


C4 


0.1577 (2) 


0.9914 (2) 


-0.20573 (11) 


0.0709 (6) 


H4 


0.1929 


1.0147 


-0.2381 


0.085* 


C5 


0.21952 (19) 


0.9930 (2) 


-0.14101 (11) 


0.0678 (6) 


H5 


0.2970 


1.0184 


-0.1295 


0.081* 


C6 


0.16912(16) 


0.95781 (18) 


-0.09264 (9) 


0.0525 (5) 


H6 


0.2119 


0.9597 


-0.0487 


0.063* 


C7 


0.04554 (14) 


0.84233 (14) 


0.00130(8) 


0.0340 (4) 


C8 


0.18737 (14) 


0.83563 (15) 


0.10115 (8) 


0.0365 (4) 


H8 


0.1595 


0.9084 


0.1196 


0.044* 


C9 


0.31735 (15) 


0.83154 (16) 


0.12662 (8) 


0.0414 (4) 


C10 


0.38724 (16) 


0.77182 (19) 


0.09357 (10) 


0.0559 (5) 


H10 


0.3532 


0.7349 


0.0532 


0.067* 


Cll 


0.50601 (18) 


0.7664 (2) 


0.11951 (13) 


0.0738 (7) 


Hll 


0.5519 


0.7268 


0.0966 


0.089* 


C12 


0.5564 (2) 


0.8188(3) 


0.17848(14) 


0.0864 (9) 


H12 


0.6365 


0.8122 


0.1968 


0.104* 


C13 


0.4900 (2) 


0.8812(3) 


0.21107(12) 


0.0845 (8) 


H13 


0.5255 


0.9191 


0.2509 


0.101* 


C14 


0.37027 (18) 


0.8886 (2) 


0.18530(10) 


0.0611 (6) 
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T T 1 A 

H14 


0.3256 


A AO OA 

0.9320 


A 1 A"7/T 

0.2076 


A ATI * 

0.073* 




C15 


A i \* A \ 

0.12185 (14) 


0. /21o/ (14) 


A 1 1 O /I O ZO\ 

0.11 /48 (/) 


A AO -IO i A \ 

U.U342 (4) 




02 


A AO 10 1 / 1 1 \ 

0.08181 (11) 


A f AOA/" /1 A\ 

0.50306 (10) 


A AOT/1 1 /T\ 

0.08741 (7) 


A Af T) / A \ 

0.0573 (4) 




CI / 


a A09.00 /1 ^ 
—0.02322 (16) 


0.51 /35 (15) 


0.099 /0 (8) 


a f\A 11 ( A\ 

0.0433 (4) 




C18 


A ATA1 f /1 0\ 

-0.07915 (18) 


A A A AO A /1 0\ 

0.40980 (18) 


A 1 AO/TO /A\ 

0.10863 (9) 


A AC C A /C\ 

0.0550 (5) 




TJ 1 O 

H18 


A A A C 1 

—0.0453 


A O O /I O 

0.3342 


A 1 A/1 C 

0.1045 


a A/;/:* 
0.066* 




C19 


A 1 O O f T / 1 A\ 

-0.18357 (19) 


a /inn /i\ 

0.4139 (2) 


A 1T)/|A /1 A\ 

0.12349 (10) 


0.0625 (6) 




H19 


—U. 22 16 


A O /I 1 O 

U.J412 


A 1OO0 

0.1283 


A ATC * 
0.0 fj* 




C20 


a 0000c ( \ 0 1 
— U.zjzoj (lo) 


A COC/I /01 
U. jzj4 (z ) 


A 101/11 ^1 A\ 

U.l J141 (1U) 


A A/T 1 O 
0.0618 (6) 




T TO A 

H20 


-0.3031 


0.5285 


0.1426 


A AT A sfc 

0.074* 




C21 


A 1 7/:oo /1 /;\ 

— 0.1 /688 (lo) 


a /rnn /1 o\ 
(J. 6323 / (18) 


A 1 OOCO AO\ 

(J. 12258 (9) 


A AC 1 O /C\ 

U.U518 (5) 




TT1 1 

H21 


A OAAA 

—0.21)99 


U. /U/6 


A 1OO0 

U.128J 


A a/:o * 

U.U62* 




poo 

Czz 


a moon /1 a\ 
— U.U/Z8U (14) 


A £0A/lO /1 C\ 

U.63U4Z (15) 


A 1 AC/1 C SQ\ 

U.1U545 (0) 


A AO 01 t A\ 

U.UJ81 (4) 




PIT 

C23 


ft ni 1 11 / 1 /I A 

— U.Ullzl (14) 


AT/1 C AA / 1 A \ 

U. /4599 (14) 


A AAC 1 £. ZO\ 

U.U9516 (8) 


A AO /I A 1 A \ 

U.Uj4U (4) 




T 11 1 

H23 


-0.0295 


0.8107 


0.1230 


0.041* 




C24 


A AO A 1 A / 1 ,4 \ 

—0.03910 (14) 


a tao OO / 1 /I \ 

0. /9328 (14) 


A AO CO C ZO\ 

U.U25J5 (8) 


A AOOO i A\ 

U.UJ 51 (4) 




PTC 

C25 


A 1 /MOT / 1 .J \ 

—0.14127 (14) 


A OA/TAO /1 /1\ 

0.80602 (14) 


A AOOOO ZO\ 

—0.02772 (8) 


AAOC/1 //l\ 

0.0354 (4) 




C26 


— 0.26381 (14) 


A TO A/CO / 1 /C\ 

U. / /U63 (16) 


A AO A £-A 1Q\ 

—0.03464 (8) 


A AT AO 

0.0393 (4) 




/"*o t 

G27 


-0.29485 (17) 


0.64951 (17) 


A A")A")0 / A \ 

-0.03038 (9) 


A Af /f\ 

0.0502 (5) 




Hz / 


a 00 to 
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A C OA/1 

U.5894 


a ai fin 
-0.0199 
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0.060* 




C28 


A yl A AT 

-0.4097 (2) 


a /: i /cc /o\ 

0.6165 (2) 


A A A 1 /IT /1 1 \ 

-0.04147 (11) 
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A AO AO 
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A AC f H/ /I i\ 
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H29 
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-U.U625 
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A /l/rcno /1 OA 
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A O 0 O O 
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A AAA sk 
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C31 


A Of AOA /1 
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0.0589 (6) 




T TO 1 

H31 


A O O 1 O 

-0.3318 


A A A A /I 

0.9404 
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-0.0533 


A AT 1 sk 
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r"}i 

C32 
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0. /016 / (16) 


A 1 A 1 /TO /OO 
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A AOAO" ( A\ 
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L33 


0.1692 (2) 


A TO AA (")\ 

0.7890 (3) 
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0.29487 (10) 
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H33C 


A O CO A 
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A 1 O O * 
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Nl 
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N2 
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\j 1 
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n rnofi n"i 

U.UJVO J 
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0.1373 
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0.050* 




hi6b 


0.2312 


0.5884 
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03 
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04 
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0.22348 (6) 


0.0590 (4) 




Atomic displacement parameters (A 2 ) 
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U 13 


IP 


CI 
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C5 


0.0556 (13) 0.0908 (17) 
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A 1 /OA 

0.133 (z) 


A AT CO 
0.0/52 


/1 OA 

(18) 


A (\ \ 1H /1/IA 

—0.013 / (14) 


A A A 1 O / 1 O A 

— 0.001Z (13) 


A A/l AO /1 OA 
0.040 / (1 /) 


C13 


A A/CO "7/1 AA 

0.063 / (16) 


A 1 OO /OA 

O.lzo (Z) 


A A/1 £A 

0.046U 


/1 1A 

(13) 


A A/I 1 / 1 CA 

—0.0416 (1j) 


A A1 1 O /1 OA 

— 0.01 Iz (Iz) 


A A 1 1 O /1/IA 
0.01 IZ (14) 


C14 


A ACAA /1 OA 

O.OOoo (13) 


A AOO/I / 1 /I A 

0.0/04 (14) 


A f\A 1 A 


( \ 1 A 


A AO 1 O ( \ 1 A 

— O.OZlz (11) 


A AA/I O /1 AA 

0.004/ (10) 


A A A 1 O / 1 AA 

—0.001 / (10) 


ClO 


A A1 £C /AA 

o.036o (yj 


A A1 CA /AA 

o.o3oy (y) 


0.028 / 


/OA 

(9) 


A AAOO /OA 

U.UUZ3 (/) 


A AAjC/I /OA 

0.0064 (/) 


A AA 1 O /OA 
0.001 / (/) 


/^O 

Uz 


a aaaa /oa 
0.0600 (y) 


a at^/i /oa 
0.0364 ( /) 


A AO 1 ^ 

0.081o 


/1 AA 

(10) 


A AAAC /£A 
— 0.000D (6) 


A AOOC /OA 

o.ozyo (0) 


A AAO C /£A 

— O.OOOO (6) 


CI / 


A A/I AA / 1 1 A 

o.o4yy (ii) 


A A/I AA / 1 AA 
0.0406 (1U) 


A A1 £A 

0.0J69 


/ 1 AA 

(10) 


A AA/I 1 /OA 

—0.0043 (o) 


A AAOO /OA 
0.00/ / (0) 


A AAAO /OA 

0.000/ (o) 


Clo 


A AAO 1 /1/IA 
0.06 / 1 (14) 


A A/I OA /1 1 A 

0.04z0 (11) 


A AC 1 A 


(\ OA 

(12) 


A AAOO /1 AA 

— o.ooyy (iu) 


A AAOO / 1 AA 
0.00/0 (10) 


A AAAO /OA 

—o.ooo / (y) 


Civ 


A AAOO /1 CA 

0.06o3 (lo) 


A AC AA / 1 A A 

o.ooyo (14) 


A AC T7 

0.032 / 


/1 OA 

(13) 


A AOO A / 1 1 A 

— o.ozzy (ii) 


A AAO O /1 1 A 

0.003o (11) 


O A1 1 O /1 OA 

o.ony (io) 


CzO 


A ACAO /1 OA 

O.UoUo (Iz) 


a mo 1 / 1 AA 
O.O/ol (16) 


A ACT A 

0.1D /4 


/1 OA 

(13) 


AA11C /11A 

— 0.013J (11) 


A A 1 jC A / 1 AA 

0.0160 (10) 


A A1 CO /1 1 A 
0.010 / (11) 


Czl 


A A/IT /I / 1 OA 

0.04 /4 (Iz) 


A ACOO /1 OA 

O.Oooz (Iz) 


A AC 1 1 

0.0M1 


(~\ OA 

(12) 


A AAAO /AA 

—o.ooo/ (y) 


A A 1 C C /OA 

o.oioo (y) 


A A1 1 O /OA 

o.oi iy (y) 


Czz 


A A/I AA /1 cw 
0.0400 (10) 


A A/I 1 O /1 AA 

0.04 Iz (10) 


A A1A/1 


/OA 

(9) 


A A A 1 A (H\ 

—0.0014 (/) 


A AACO /OA 

O.OOjz ( /) 


A AA/IO /OA 

o.oo4y ( /) 


Cz3 


A AO A 1 /OA 

0.0361 (y) 


A AT A A /OA 

0.0344 (y) 


A ATA^ 

0.0J06 


/o\ 

(9) 


A AAOO /OA 
U.0U3Z (/) 


A AAOO /OA 
0.00/ / (/) 


O AA 1 O /OA 
0.001 / (/) 


r^o /i 
Cz4 


A A1 C /I /AA 

0.0304 (V) 


A AT 1 C /OA 

0.03 1 j (o) 


A A*3 1 T 

0.0J 1 / 


/OA 

(9) 


A AA 1 A /OA 

u.uuiy ( /) 


A AAOC /OA 
0.00/0 (/) 


A AAAO /OA 

0.000/ (/) 


f~<0 r 

Czo 


A AIO/; /I A A 

0.030O (10) 


A ATI/: /AA 

0.U336 (y) 


0.0323 


(9) 


A AAA 1 /OA 

—0.0001 (/) 


A AA/^O /OA 

0.006/ (/) 


A AAA/1 /OA 

—0.0004 ( /) 


Czo 


A Al/;1 /I AA 

0.0361 (10) 


A A/I OO ^1 1 A 

o.04yz (ii) 


0.0298 


(9) 


A AA1 O /OA 

—o.ooi / (0) 


A C\f\A C /OA 

0.0040 (/) 


A AAAO /OA 

—0.0003 (/) 


Cz/ 


A A/I "7*7 /1 OA 

U.04/ / (Iz) 


A ACO"3 /1 1 A 
0.03Z3 (11) 


0.0494 


(12) 


A AAOO /OA 

— o.oooo (y) 


A A 1 1 1 /OA 

o.oii3 (y) 


A AAOO /OA 

— o.oo3z (y) 


Czo 


A AAO O / 1 CA 

0.06Z0 (Id) 


A m// /1 CA 
0.0/66 (id) 


0.0662 


(15) 


A AOOC /1 OA 

— O.Oz ID (Iz) 


A A 1 OO / 1 O A 

0.01 / / (Iz) 


A AA/CO /1 OA 

—0.0060 (Iz) 


Czy 


A A/I 1 O /1 OA 

0.041 / (13) 


A 1 O /I /OA 

0.1z4 (z) 


0.0783 


(17) 


A AO 1 A / 1 CA 

— 0.0z30 (10) 


A A 1 AO / 1 OA 

0.010/ (Iz) 


A AA/I A / 1 ^A 

—0.0044 (16) 


C30 


A aooc / 1 OA 
(J. 03 /o (13) 


A 1 A/I /'OA 

0.104 (z) 


0.099 (2) 


A A1/1C /10A 

U.U14j (13 ) 


A AA/l O /1 OA 

0.004/ (Iz) 


A A1 AO /1 AA 

0.0103 (16) 


C31 


A A/I AO m\ 

0.0400 (IZ) 


A AjC /I O / 1 1 A 

0.064Z (13) 


0.0651 


(14) 


A AA/C:0 /OA 

U.0U6Z (y) 


A AA1 O / 1 AA 
0.003Z (10) 


A AAO A /1 AA 

0.00/4 (10) 


C3z 


A A1 AO / 1 A A 

0.03yz (ID) 


A A/I AO / 1 AA 

0.0400 (1U) 


0.0370 


(10) 


A AAOO /OA 
0.00Z3 (0) 


A AAjC/C /OA 

0.0066 (o) 


A AA A O /OA 

0.0043 (o) 


C33 


A 1 1 O /OA 

0.1 lo (Z) 


A 1 1 1 /OA 

0.113 (z) 


0.0290 


(11) 


A A1 O O / 1 OA 

U.03Z3 (1 /) 


A AAOO /1 OA 

o.ooyz (iz) 


A AA 1 O / 1 O A 

— O.OOlo (lz) 


N1 

IN 1 


\J.\J J *J\J yO J 




0.0354 


(8) 




0 0044 (6\ 

\j .\j\j'-t'-t \\J J 


0 00? 1 (f>\ 


N2 


0.0343 (8) 


0.0374 (8) 


0.0305 


(7) 


-0.0002 (6) 


0.0051 (6) 


0.0046 (6) 


01 


0.0354 (7) 


0.0497 (7) 


0.0307 


(6) 


-0.0011 (5) 


0.0039 (5) 


0.0076 (5) 


C16 


0.0434 (10) 


0.0387 (10) 


0.0429 


(10) 


0.0022 (8) 


0.0132 (8) 


0.0009 (8) 


03 


0.0791 (10) 


0.0559 (8) 


0.0451 


(8) 


0.0196 (7) 


-0.0004 (7) 


0.0125 (6) 


04 


0.0785 (10) 


0.0661 (9) 


0.0288 


(7) 


0.0220 (7) 


0.0082 (6) 


-0.0019(6) 



Geometric parameters (A, °) 



CI— C6 


1.375 (2) 


C17— C18 


1.384 (3) 


CI— C2 


1.382 (2) 


C18— C19 


1.364 (3) 


CI— N2 


1.422 (2) 


C18— H18 


0.9300 


C2— C3 


1.377 (3) 


CI 9— C20 


1.378 (3) 


C2— H2 


0.9300 


C19— H19 


0.9300 


C3— C4 


1.366 (3) 


C20— C21 


1.379 (3) 


C3— H3 


0.9300 


C20— H20 


0.9300 


C4— C5 


1.367 (3) 


C21— C22 


1.384 (3) 


C4— H4 


0.9300 


C21— H21 


0.9300 


C5— C6 


1.374 (3) 


C22— C23 


1.501 (2) 


C5— H5 


0.9300 


C23— C24 


1.513 (2) 


C6— H6 


0.9300 


C23— H23 


0.9800 


C7— 01 


1.3472 (19) 


C24— C25 


1.420 (2) 
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C7— N2 
C7— C24 
C8— 01 
C8— C9 
C8— CI 5 
C8— H8 
C9— C14 
C9— CIO 
CIO— Cll 
CIO— H10 
Cll— C12 
Cll— Hll 
C12— C13 
C12— H12 
C13— C14 
C13— H13 
C14— H14 
C15— C16 
CI 5— C32 
CI 5— C23 
02— CI 7 
02— C16 
CI 7— C22 



1.355 (2) 

1.356 (2) 
1.4500 (19) 
1.496 (2) 
1.553 (2) 
0.9800 
1.377 (3) 
1.386 (3) 
1.373 (3) 
0.9300 

1.354 (4) 
0.9300 
1.363 (4) 
0.9300 
1.384 (3) 
0.9300 
0.9300 
1.517(2) 
1.526 (2) 
1.549 (2) 

1.355 (2) 
1.420 (2) 
1.384(2) 



C25— Nl 
C25— C26 
C26— C27 
C26— C31 
C27— C28 
C27— H27 
C28— C29 
C28— H28 
C29— C30 
C29— H29 
C30— C31 
C30— H30 
C31— H31 
C32— 03 
C32— 04 
C33— 04 
C33— H33A 
C33— H33B 
C33— H33C 
Nl— N2 
CI 6— H16A 
C16— H16B 



1.327 (2) 
1.478 (2) 

1.378 (2) 

1.379 (3) 
1.372 (3) 
0.9300 
1.360 (3) 
0.9300 
1.368 (4) 
0.9300 

1.380 (3) 
0.9300 
0.9300 
1.190 (2) 
1.315 (2) 
1.455 (2) 
0.9600 
0.9600 
0.9600 
1.3772 (19) 
0.9700 
0.9700 



C6— CI— C2 
C6— CI— N2 
C2— CI— N2 
C3— C2— CI 
C3— C2— H2 
CI— C2— H2 
C4— C3— C2 
C4— C3— H3 
C2— C3— H3 
C3— C4— C5 
C3— C4— H4 
C5— C4— H4 
C4— C5— C6 
C4— C5— H5 
C6— C5— H5 
C5— C6— CI 
C5— C6— H6 
CI— C6— H6 
01— C7— N2 
01— C7— C24 
N2— C7— C24 
01— C8— C9 
01— C8— CI 5 
C9— C8— CI 5 
01— C8— H8 



120.15 (16) 
121.12 (15) 
118.73 (15) 
119.27(18) 
120.4 
120.4 

120.86(19) 

119.6 

119.6 

119.3 (2) 

120.3 

120.3 

121.1 (2) 

119.5 

119.5 

119.30(18) 

120.4 

120.4 

120.94 (14) 
128.72 (14) 
110.29(14) 
106.82 (13) 
109.99(12) 
115.48(13) 
108.1 



CI 9— C20— C21 
CI 9— C20— H20 
C21— C20— H20 
C20— C21— C22 
C20— C21— H21 
C22— C21— H21 
C21— C22— C17 
C21— C22— C23 
CI 7— C22— C23 
C22— C23— C24 
C22— C23— C15 
C24— C23— C15 
C22— C23— H23 
C24— C23— H23 
CI 5— C23— H23 
C7— C24— C25 
C7— C24— C23 
C25— C24— C23 
Nl— C25— C24 
Nl— C25— C26 
C24— C25— C26 
C27— C26— C31 
C27— C26— C25 
C31— C26— C25 
C28— C27— C26 



119.2(2) 

120.4 

120.4 

121.58 (19) 

119.2 

119.2 

118.11 (16) 
122.26(16) 
119.60(16) 

116.12 (13) 
108.25 (13) 

106.87 (13) 
108.5 
108.5 
108.5 

103.30 (14) 
120.77 (14) 

135.88 (15) 
111.68(14) 
116.71 (14) 
131.59(15) 
118.50(17) 
121.20(16) 
120.17(16) 
120.8 (2) 
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f ' t\ t~\ o TTO 

C9 — C8 — H8 


108.1 


C28 — C27 — H27 


119.6 


/"A A c /~~A O TTO 

C15 — C8 — H8 


108.1 


C26 — C27 — H27 


119.6 


C14 — C9 — CIO 


1 18.36 (18) 


C29 — C28 — C27 


120.4 (2) 


C14 — C9 — C8 


119.10 (17) 


C29 — C28 — H28 


1 1 A O 

119.8 


CIO — C9 — C8 


122.54 (16) 


C27 — C28 — H28 


119.8 


Cll — CIO — C9 


120.9 (2) 


C28 — C29 — C30 


119.7 (2) 


/-II 1 A TT1 A 

Cll — CIO — H10 


1 1 A f 

119.5 


C28 — C29 — H29 


1 ^lA 1 

120.1 


C9 — CIO — H10 


119.5 


C30 — C29 — H29 


120.1 


C12 — Cll — CIO 


120.0 (2) 


/~1AA /" < /\ /T) 1 

C29 — C30 — C3 1 


1 AA A 

120.3 (2) 


C12 — Cll — Hll 


120.0 


C29 — C30 — H30 


119.8 


CIO — Cll — Hll 


120.0 


/-iA 1 /-IT A TT^A 

C31 — C30 — H30 


119.8 


Cll — C12 — C13 


1 AA A 

120.2 (2) 


C26 — C3 1 — C30 


120.3 (2) 


Cll — C12 — H12 


119.9 


C26 — C31 — H31 


119.9 


C13 — C12 — H12 


119.9 


C30 — C31 — H31 


119.9 


/"< 1 Ii f~\ 1 1 /~1 1 ,1 

Cl2 — Cl3 — Cl4 


120.5 (2) 


03 — C32 — 04 


124.26 (16) 


C12 — C13 — H13 


H9.8 


03 — C32 — Cl5 


1^/1 J ^ / 1 /"\ 

124.45 (16) 


f ' 1 a f a i i t T 1 1 

C14 — C13 — H13 


H9.8 


04 — C32 — C15 


111 O / '\ A\ 

111.28 (14) 


C9 — C14 — C13 


1 1 A A / r\ \ 

119.9 (2) 


04 — C33 — H33A 


109.5 


C9 — C14 — H14 


120.0 


S~\ A f ^ 11 T T"t "t T~^l 

04 — C33 — H33B 


109.5 


f~A 1 f~A -I/! TT 1 A 

C13 — C14 — H14 


120.0 


TTAA * f~A ll T T") ") Tl 

H33A — C33 — H33B 


109.5 


/~* 1 /: pic nn 

C 1 6 — C 1 5 — C3 2 


109.52 (13) 


r\A no TTAA/-1 

U4 — C33 — H33C 


1 AA C 

109.5 


C16 — C15 — C23 


109.22 (13) 


TTAA A /" < 1 I TTT)/"1 

H33A — C33 — H33C 


1 AA C 

109.5 


/-"'-> -\ /— i»"*i 

C32 — CI 5 — C23 


HO. 59 (13) 


TTIIl - ^ /~1 "T "> T TA 1 /^ 

H33B — C33 — H33C 


109.5 


C16 — C15 — C8 


1 1 A c C /I A\ 

110.55 (14) 


C25 — Nl — N2 


1 AC T"i / 1 ^\ 

105.72 (12) 


C32 — C15 — C8 


107.64 (13) 


/~C7 \TAj \T1 

C7 — N2 — N 1 


1 AA AA / 1 

109.00 (12) 


C23 — CI 5 — C8 


109.31 (12) 


C7 — N2 — Cl 


111 AA S 1 A\ 

131.03 (14) 


C17 — 02 — C16 


119.54 (13) 


\T1 X /—I 1 

Nl — N2 — Cl 


119.23 (12) 


02 — C17 — C22 


123.89 (15) 


/"< ^ y— V -1 /"in 

C7 — 01 — C8 


111 i~l O /11\ 

111.98 (12) 


02 — C17 — CI 8 


115.69 (16) 


02 — C16 — C15 


11/1 /"O /1/1\ 

114.68 (14) 


f • 1 1 /~1 1 ^ /" ' 1 o 

C22 — C 1 7 — C 1 8 


1 ^\ A O O / 1 OX 

120.38 (18) 


02 — C16 — H16A 


108.6 


C19— C18— C17 


120.47 (19) 


C15— C16— H16A 


108.6 


C19— C18— H18 


119.8 


02— C16— H16B 


108.6 


ni n /"< 1 O TTIO 

Cl7 — C18 — H18 


1 1 A O 

119.8 


C • \ Z f ' \ f TT1 /T) 

C 1 5 — C 1 6 — H 1 6B 


1 AO /" 

108.6 


C18 — C19 — C20 


120.14 (19) 


T T 1 /" A Z" 1 1 /" T T 1 /" r> 

H16A — C16 — H16B 


107.6 


f ' 1 O l~ A 1 A TT1 fl 

C18 — C19 — Hl9 


119.9 


C32 — 04 — C33 


117.05 (15) 


C20 — C19 — HI 9 


1 1 A A 

119.9 






Co — CI — C2 — C3 


A A S1\ 

0.4 (3) 


0 1 — C7 — C24 — C23 


3.7 (3) 


N2 — CI — C2 — C3 


-179.34 (17) 


\TAj S~A ~7 /" 1 1 A S~A ^ 1 

N2 — C7 — C24 — C23 


1*70 TC /11 

-178.75 (13 


Cl — C2 — C3 — C4 


0.6 (3) 


/r>1 /1A)A /'-' ^\ /i /-in 

C22 — C23 — C24 — C7 


-141.22 (16 


C2 — C3 — C4 — C5 


1 1 / /I \ 

-1.1 (4) 


C 1 5 — C23 — C24 — C7 


^ A 1 /I / 1 A\ 

-20.34 (19) 


C3 — C4 — C5 — Co 


A £ ( A \ 

0.6 (4) 


C22 — C23 — Lz4 — Cz5 


41.6 (3) 


C4 — C5 — Co — C 1 


0.3 (3) 


C 1 5 — C23 — C24 — C25 


1 ah ( 1 t\ 

162.47 (17) 


C2 — Cl — Co — C5 


A A /1\ 

-0.9 (3) 


f^'A A TVT1 

C7 — C24 — C25 — N 1 


0.66 (18) 


N2— Cl— C6— C5 


178.87 (17) 


C23— C24— C25— Nl 


178.18(16) 


01— C8— C9— C14 


141.20(16) 


C7— C24— C25— C26 


179.51 (17) 


C15— C8— C9— C14 


-96.15(19) 


C23— C24— C25— C26 


-3.0 (3) 


01— C8— C9— CIO 


-39.1 (2) 


Nl— C25— C26— C27 


116.90(18) 


C15— C8— C9— CIO 


83.5 (2) 


C24— C25— C26— C27 


-61.9(2) 



Acta Cryst. (2013). E69, o1035 



sup-8 



supplementary materials 



p 1 a f n pi a pi i 

C 1 4 — C9 — C 1 0 — C 1 1 


1 n /o \ 

1.9 (3) 


XT 1 POC C ~) C- pil 

N 1 — C25 — Cz6 — C3 1 


CO o /o\ 
— 5o.o (Z) 


P O / 1 A C ' 1 A pi 1 

C o — C 9 — C 1 0 — C 1 1 


1 tt on / 1 o\ 

—177.79 (18) 


PO A POC POjC PO 1 

C24 — C25 — C26 — C3 1 


1 O O A ZO\ 

lzz.4 (2) 


pn pin P11 pn 

C9 — C 1 0 — C 1 1 — C 1 2 


A T /O \ 

0.7 (3) 


PO 1 PO/^ POT POO 

C3 1 — C26 — C27 — C28 


n a /o\ 

0.4 (3) 


P 1 A P11 P 1 O PIT 

CIO — Cll — C12 — C13 


-2.6 (4) 


POC PO^ POT POO 

C25 — C26 — C27 — C2o 


1 OC If / 1 o\ 

-175.35 (18) 


P11 pn nil P1/1 

Cll — Clz — C13 — C14 


O A / A\ 

2.0 (4) 


pi/ poo poo pon 

C26 — C27 — C2o — C29 


1 o /o \ 

-1.2 (3) 


p 1 a pn p i /i pit 

C 1 0 — C9 — C 1 4 — C 1 3 


o c /O \ 

-2.5 (3) 


poo poo pon p ") a 

C27 — C28 — C29 — C30 


1.0 (4) 


p o pn p 1 ,<i 

Co — C9 — C14 — CI 3 


1 OO 1 O / 1 o\ 

177. lo (lo) 


poo port pon po 1 

C28 — C29 — C30 — C31 


n o / a\ 

-0.2 (4) 


PH p i -> PI/1 pn 

C 1 2 — C 1 3 — C 1 4 — C9 


0.6 (4) 


POO p -"> /_ PO 1 p O A 

Cz7 — C26 — C3 1 — C30 


A A /O \ 

0.4 (3) 


p, 1 po pic p 1 S 

U 1 — Co — C 1 j — C 1 o 


Z A C / 1 T\ 

54. 65 (1 /) 


PIC PO PT1 PTA 

Cz5 — Czo — C3 1 — C30 


1 OjC O ZO\ 

1 /o.2 (Z) 


pn po p 1 c p i /i 

C9 — Co — CI 5 — C16 


T 1 /I o\ 

-66.31 (18) 


POn p n a PO 1 PO£ 

C29 — C30 — C3 1 — C26 


AC / /I \ 

-0.5 (4) 


p. 1 po p 1 c m 

O 1 — Co — C 1 5 — C32 


^ H A OO / 1 0\ 

174.23 (12) 


p 1 z: pic poo pvo 

C 1 6 — C 1 5 — C32 — 03 


T O ^0\ 

7.7 (2) 


pn po pi c pn 

C9 — Co — CI 5 — C32 


CO OO /"1 o\ 

53.27 (lo) 


POO P1C POO PiO 

C23 — C15 — C3z — <J3 


1 O O AO / 1 0\ 

12o.0o (lo) 


p, 1 PO P 1 c POO 

U 1 — Co — C 1 5 — C23 


— 65.61 (16) 


p o pic p "> o r\i 
Co — C15 — C3z — U3 


1 1 o cz: /1 n\ 
— 112.56 (19) 


pn po pi c poo 

C9 — Co — C 1 5 — C23 


1 OO /I /I / 1 O \ 

173.44 (13) 


pi/- pic poo r\A 

C 1 6 — C 1 5 — C32 — 04 


1 TO OO PJ A \ 

-173.82 (14) 


P 1 /" P 1 T P 1 

C 1 6 — 02 — C 1 7 — C22 


O O /O \ 

2.7 (3) 


P O O P 1 C P O O f~\ A 

L23 — C 1 5 — C32 — 04 


CO A 1 /10\ 

-53.41 (18) 


p 1 S PtO p 1 -7 P 1 O 

C 1 6 — 02 — C 1 7 — C 1 o 


1 OC O £. / 1 C\ 

—175.26 (15) 


po pic poo r\A 

Co — C 1 5 — C32 — U4 


c nc / 1 o\ 

65.95 (18) 


P.O P 1 T no pin 

uz — c i / — c i o — c i y 


1 OO T/C ( 1 o\ 

1 //. /o (1 /) 


p O /l PO C XT1 XTO 

Cz4 — Cz5 — JN 1 — JNz 


A 0 1 / 1 0\ 

—0.31 (lo) 


poo pn p i o /^i n 

C22 — C 1 7 — C 1 o — C 1 9 


n o /o\ 

-0.3 (3) 


PO /: POC M 1 TV TO 

Czo — C25 — N 1 — N2 


1TA O/l /10\ 

-179.34 (13) 


P 1 "7 P 1 O P 1 n P A 

C 1 7 — C 1 8 — C 1 9 — C20 


-1.7 (3) 


Pi 1 PT ~KT1 \T1 

0 1 — C 7 — N 2 — N 1 


1TO O/" /10\ 

178.36 (13) 


pio pin p o a po 1 

C 1 o — C 1 9 — C20 — Cz 1 


1 /O \ 

1.6 (3) 


PO/1 PO X TO XT1 

C24 — C7 — N2 — N 1 


0.63 (18) 


pin p-) a poi 

C 1 9 — C20 — Cz 1 — C22 


n c /")^ 

0.5 (3) 


p.1 PT XTO P1 

Ul — C/ — JNZ — CI 


8.5 (3) 


P1A PH POO P 1 -7 

CzU — C21 — CzZ — C17 


O A /O \ 

-2.4 (3) 


PO/1 PT XTO P1 

C24 — C7 — N z — C 1 


1 *m o 1 /1 c\ 

-169.21 (15) 


P O A P^> 1 P 1 1 P^l 1 

C20 — C21 — C22 — C23 


179.53 (16) 


P ^C M1 Mi PT 

C25 — N 1 — N2 — C7 


A 1 O / 1 T \ 

-0.18 (17) 


p»o p i ~7 pn p o i 

(Jz — C 1 7 — Czz — Cz 1 


1 OC £f\ { 1 

-175.60 (16) 


POC TVT1 XTO P1 

Cz5 — N 1 — N2 — CI 


1T1 f\A /10\ 

171.04 (13) 


pi o pi -7 POO po 1 

C 1 o — C 1 / — Czz — Cz 1 


O o /o\ 

2.3 (3) 


p / pi XTO PO 

Co — C 1 — JN Z — C / 


1 A A 

— 19.0 (j) 


02 — C 1 7 — C22 — C23 


2.5 (3) 


P^ P1 \T1 PT 

C2 — CI — N2 — C7 


1 /"A T /" / 1 /"\ 

160.76 (16) 


P 1 O P 1 "7 PT"> P O O 

C 1 8 — C 1 7 — C22 — C23 


-179.60 (16) 


P /" P1 \T1 \T1 

C6 — C 1 — N2 — N 1 


1 TO AC /1C\ 

172.05 (15) 


PO 1 POO POO PO /I 

Czl — Czz — C23 — C24 


no 1 /o\ 

-93.1 (2) 


P i O PI XTO TVT1 

C2 — CI — Nz — N 1 


o o /o\ 

-8.2 (2) 


p 1 -7 POO P O 1 po /I 

CI / — Czz — Cz3 — C24 


OO OC /I o\ 

00.03 (lo) 


XTO PO Pt 1 po 

JN z — C / — (J 1 — C o 


1 z;c OA /"1 A\ 

165. jy (14) 


P O 1 POO P O O P 1 c 

C2 1 — C22 — C23 — C 1 5 


146.77 (16) 


PI/1 PT /"\ 1 PO 

C24 — C7 — 0 1 — C 8 


-17.3 (2) 


pin POO POO P 1 C 

C 1 7 — C22 — C23 — C 1 5 


O 1 o /o\ 

-31.3 (2) 


pn po Pi 1 po 

C9 — C8 — Ul — C7 


1 OO OO / 1 o \ 

172.87 (13) 


p 1 z: p 1 c on poo 

C 1 o — C 1 5 — C23 — C22 


co c a / 1 n\ 

53.54 (17) 


P1 C PO P.1 PT 

CI 5 — C8 — Ol — C7 


A £ O C / 1 0\ 

46.85 (17) 


poo n c pti poo 
C3z — CI j — Cz3 — Czz 


£H AC 

— 0 /.05 (16) 


pit P.O ru pic 
C 1 / — Uz — C 1 6 — C 1 5 


OO A /0\ 

zi.4 (z) 


po PIC POO POO 

C o — C 1 j — Cz3 — C2z 


1 /4.ol (1 j) 


poo pic ri/c p.o 
C3z — C 1 5 — C 1 6 — Uz 


/TA -1T/10\ 

69.4 / (lo) 


CI 6— CI 5— C23— C24 


-72.22 (16) 


C23— CI 5— CI 6— 02 


-51.78 (18) 


C32— CI 5— C23— C24 


167.19(13) 


C8— CI 5— CI 6— 02 


-172.09 (13) 


C8— CI 5— C23— C24 


48.85 (16) 


03— C32— 04— C33 


1.9(3) 


01— C7— C24— C25 


-178.27 (15) 


CI 5— C32— 04— C33 


-176.62 (18) 


N2— C7— C24— C25 


-0.76(17) 







Hydrogen-bond geometry (A, °) 

Cgl, Cg4 and Cg6 are the centre-ids of the N1/N2/C7/C24/C25, C1-C6 and C17-C22 rings, respectively. 



p—a-A 

C18— H18-N2' 
C6— H6-01 
C13— H13-Cg6" 



D — H U-A 

0.93 2.62 
0.93 2.26 
0.93 2.98 



D-A D—R-A 

3.517(3) 163 
2.877 (2) 123 
3.904 (8) 174 
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C18— H18 -CgV 0.93 2.88 3.720 (5) 150 

C23— H23-Cg4 ui 0.98 2.86 3.787 (6) 159 

Symmetry codes: (i) -x, -y+l, -z; (ii) -x+l/2,y+l/2, -z+1/2; (iii) -x, -y+2, -z. 
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